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DETAILED ACTION 

Drawings 

The replacement drawing sheets were received on 23 May 2006. These 
drawings are acceptable. 



Response to Amendment 

Acknowledgment is made of amendments to claims 1 and 11. Claims 1-23 are 
pending. 



Response to Arguments 

Applicant's arguments with respect to claims 1-23 have been considered but are 
moot in view of the new ground(s) of rejection. 

In contrast to applicant's arguments, Kozaki does disclose, as outlined below, a 
buried layer having a contact hole as recited in claims 1 and 1 1 . Although there may be 
differences in the structural relationships between the layers of the present invention 
and the layers of the Kozaki device, as the claims are currently worded these alleged 
differences do not prevent the obviousness of the independent claims. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-23 rejected under 35 U.S.C. 103(a) as being unpatentable over Kozaki 
(US 2002/00536760). 

Regarding claim 1, Kozaki discloses a laser diode comprising: 
a substrate (Fig. 1, #101); 

a lower material layer formed on the substrate (#102-105); 

a resonance layer formed on the lower material layer (#106-109); 

an upper material layer formed on the resonance layer and having a ridge at the 

top (#110-111); 

a buried layer formed on the upper material layer and having a contact hole 

corresponding to the ridge of the upper material layer (#162, paragraph [0232]); 

a protective layer formed on the buried layer and having a material different from 
the material of the buried layer, and having an opening corresponding to the contact 
hole of the buried layer (#164); and 

an upper electrode formed on the protective layer to contact an upper surface of 
the ridge through the contact hole (#120). 

Kozaki discloses the claimed invention except for the positioning of the upper 
electrode relative to the buried layer and protective layer. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to reposition the 
electrode so that it is formed on the protective layer, with the protective layer formed on 
the buried layer, since it has been held that rearranging parts of an invention involves 
only routine skill in the art. In re Japikse, 86 USPQ 70. 
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Regarding claim 2, Kozaki discloses the claimed invention as outlined in claim 1, 
wherein the lower material layer includes: a first compound semiconductor layer stacked 
on the substrate (#103); and a lower cladding layer stacked on the first compound 
semiconductor layer (#105). 

Regarding claim 3, Kozaki discloses the claimed invention, wherein the first 
compound semiconductor layer is an n-GaN based group lll-V nitride semiconductor 
layer (paragraphs [0065] and [0150]). 

Regarding claim 4, Kozaki discloses the claimed invention, wherein the lower 
cladding layer is an n-GaN/AIGaN layer (paragraph [0154]). 

Regarding claim 5, Kozaki discloses the claimed invention, wherein the 
resonance layer further includes: 

a lower waveguide layer (#106) stacked on the lower cladding layer (#105) and 
having a refractive index larger than that of the lower cladding layer (paragraph [0037], 
lines 31-); 

an active layer (#107) stacked on the upper surface of the lower waveguide layer 
to generate a laser beam; and 

an upper waveguide layer (#109) stacked on the active layer. 
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Regarding claim 6, Kozaki discloses the claimed invention, wherein the refractive 
indexes of the upper and lower waveguide layers are lower than the refractive index of 
the active layer (paragraph [0037], lines 31-). 

Regarding claim 7, Kozaki discloses the claimed invention, wherein the active 
layer is a GaN based group lll-V nitride compound semiconductor layer of ln x AlyGai- x -yN 
where 0<x<1, 0<y<1, and x+y<1 (paragraph [0065]). 

Regarding claim 8, Kozaki discloses the claimed invention, wherein the upper 
material layer includes: 

an upper cladding layer (#110) stacked on the upper waveguide layer and having 
a ridge (paragraph [0126] and Fig. 1) and a refractive index smaller than that of the 
upper waveguide layer (paragraph [0037], lines 31-); 

a second compound semiconductor layer formed on the ridge (#111, paragraph 
[0166]). 

Regarding claim 9, Kozaki discloses the claimed invention, wherein the upper 
cladding layer is a p-GaN/AIGaN layer (paragraph [0164]). 

Regarding claim 10, Kozaki discloses the claimed invention, wherein the second 
compound semiconductor layer is a p-GaN based group lll-V nitride semiconductor 
layer (paragraph [0166]). 



Application/Control Number: 10/813,157 Page 6 

Art Unit: 2828 

Regarding claim 11, Kozaki discloses a manufacturing method of a laser diode, 
the method comprising: 

forming a laser oscillating structure including a substrate (#101), a resonance 
layer on the substrate (#106-109), and cladding layers (#105, 1 10) formed on and under 
the resonance layer and having a ridge protruding to a predetermined height (paragraph 
[0126], Fig. 1); 

forming a buried layer on top of the structure to cover the surface of the ridge 
(#162, paragraph [0232]); 

sequentially forming a protective layer (#164) and an etch back material layer on 
the surface of the buried layer; 

etching the etch back material layer by an etch back process to a predetermined 
depth to expose a portion of the protective layer at the upper direction of the ridge 
(paragraphs [01 67]-[01 74]); 

removing the portion of the protective layer, which is not covered by the etch 
back material layer, by using an etchant to form an opening which exposes a portion of 
the surface of the buried layer on the ridge (paragraphs [0167]-[0174]); 

removing the etch back material layer remaining on the buried layer (paragraphs 
[0167]-[0174]); 

forming a contact hole by etching the portion of the buried layer, which is 
exposed through the opening of the protective layer (paragraphs [0167]-[0174]); and 

forming an upper electrode that contacts to the top surface of the ridge through 
the contact hole on the protective layer (#120, (paragraphs [0167]-[0174]). 



Application/Control Number: 10/813,157 



Art Unit: 2828 



Page 7 



Regarding claim 12, Kozaki discloses the claimed method, wherein the forming 
of the layer oscillating structure further includes: 

forming a lower material layer including a lower cladding layer, on the substrate 
(#102-105); 

forming a resonance layer including an active layer, on the lower material layer 
(#106-109); and 

forming an upper material layer (#110-111), which includes an upper cladding 
layer and a contact layer and having the ridge protruding to a predetermined height, on 
the resonance layer. 

Regarding claim 13, Kozaki discloses the claimed method, wherein the forming 
of the lower material layer further includes: 

forming a first compound semiconductor layer on the substrate (#103, paragraph 
[0150]); and 

forming the lower cladding layer on the first compound semiconductor layer 
(#105, paragraph [0153]). 

Regarding claim 14, Kozaki discloses the claimed method, wherein the first 
compound semiconductor layer is formed on n-GaN based group lll-V nitride 
(paragraphs [0065] and [0150]). 
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Regarding claim 15, Kozaki discloses the claimed method, wherein the lower 
cladding layer is formed of n-GaN/AIGaN (paragraph [0154]). 

Regarding claim 16, Kozaki discloses the claimed method, wherein the forming 
of the resonance layer further includes: 

forming a lower waveguide layer (#106) having a refractive index larger than that 
of the lower cladding layer (paragraph [0037], lines 31-), on the lower cladding layer 
(#105); 

forming an active layer that generates a laser beam (#107), on the lower 
waveguide layer; and 

forming an upper waveguide layer (#109) on the active layer. 

Regarding claim 17, Kozaki discloses the claimed mothod, wherein the upper 
and lower waveguide layers are formed of materials having refractive indexes smaller 
than that of the active layer (paragraph [0037], lines 31-). 

Regarding claim 1 8, Kozaki discloses the claimed method, wherein the upper 
(paragraph [0162]) and lower waveguide layers (paragraph [0156]) are formed of GaN 
based group lll-V compound. 

Regarding claim 19, Kozaki discloses the claimed method, wherein the active 
layer is formed of GaN based group lll-V nitride compound of ln x AlyGai. x . y N where 
0<x<1, 0<y<1, and x+y<1 (paragraph [0065]). 
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Regarding claim 20, Kozaki discloses the claimed method, wherein the forming 
of the upper material layer further includes: 

forming an upper cladding layer (#110) having a refractive index smaller than that 
of the upper waveguide layer (paragraph [0037], lines 31-), on the upper waveguide 
layer; and 

forming a second compound semiconductor layer on the upper cladding layer 
(#111, paragraph [0166]). 

Regarding claim 21, Kozaki discloses the claimed method, wherein the upper 
cladding layer is formed of p-GaN/AIGaN (paragraph [0164]) 

Regarding claim 22, Kozaki discloses the claimed method, wherein the second 
compound semiconductor layer is formed of p-GaN based group lll-V nitride (paragraph 
[0166]). 

Regarding claim 23, Kozaki discloses the claimed method, further including 
forming a lift-off layer having an opening at a portion corresponding to the ridge, on the 
second material layer, after the etch back material layer is removed and before the 
contact hole is formed (paragraph [0171]). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rory Finneren whose telephone number is (571) 272- 
2243. The examiner can normally be reached on Mon. - Fri. 8:30 am - 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Oh Harvey can be reached on (571) 272-1835. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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